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Fast Enhancement Algorithm for Sand and Dust Video
Based on Tone Mapping

QIAN Xuze!, LAI Huicheng!?, GAO Guxue!, CHEN Hao!

(1. School of Information Science and Engineering, Xingiang University, Urumgi Xinjiang 830017, China;
2. Key Laboratory of Signal Detection and Processing, Xinjiang University, Urumgqi Xingiang 830017, China)

Abstract : Under sandy and dusty conditions, the particles suspended in the atmosphere absorb and scatter
atmospheric light, resulting in severe color cast, blurred edges, and low contrast of the collected images, which
causes a serious degradation of the video image quality, and we also face the problems of Halo effect, flickering
of the screen brightness, and high time complexity of the algorithm when processing the video. To solve these
problems, we propose a fast enhancement algorithm for sand video based on Monge-Kantorovitch linear color
mapping(MKLCM), which firstly uses a statistical method and a global histogram equalization algorithm to remove
the sand video frames color skew. In order to reduce the noise and enhance the details of the image, the video
frame is further enhanced using the MKLCM algorithm, and finally the statistics of the video frame are applied to
the later video frame processing according to the blue channel correlation to prevent the flicker in the brightness
of the screen while increasing the real-time performance of the algorithm. Compared with other latest algorithms
and through subjective and objective analysis, the experimental results show that the algorithm can effectively and
quickly solve the problems of video color shift and low contrast, and enhance the overall effect of the sandy video.
Key words: chromatic mapping; dusty weather; video enhancement; linear stretching; statistics; color cast
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